The role of arachidonic acid in rat heart cell metabolism.
Although it is known that arachidonic acid accumulates in the ischemic myocardium and that cardiac prostaglandin formation from the precursor arachidonic acid is altered during disease states, the role of arachidonic acid in the myocyte itself is not yet clear. Using isolated Ca-tolerant adult rat heart muscle cells, we were able to study cardiac metabolism of arachidonic acid without the effects induced by endothelial or other non-muscle tissue. Myocytes rapidly incorporate arachidonic acid as well as other fatty acids into their lipid pools, the predominant acceptor being the triacylglycerols at an extracellular fatty acid concentration of 20 microM. As exogenous arachidonic acid is decreased, the distribution pattern shifts to favor phospholipid esterification. Cardiocyte prostaglandin production from arachidonic acid added to the incubation medium was limited (less than 1% conversion of added arachidonic acid) and lipoxygenase pathway activity was not detected. Oxidation rates of arachidonic acid were 3-fold lower than for palmitic acid, indicating that it is of secondary importance in energy-yielding reactions. Our results suggest that arachidonic acid serves primarily as a structural component of myocardial membranes and that its release during ischemia would permit its use as a substrate for prostaglandin production by coronary vascular tissue.